Akt1-mediated regulation of macrophage polarization in a murine model of Staphylococcus aureus pulmonary infection.
Macrophage polarization is critical for dictating host defense against pathogens and injurious agents. Dysregulation of macrophage differentiation has been implicated in infectious and inflammatory diseases. Here, we show that protein kinase B/Akt1 signaling induced by Staphylococcus aureus is essential in shifting macrophages from an antimicrobial phenotype (M1) to a functionally inert signature. Akt1(-/-)mice consistently had enhanced bacterial clearance and greater survival, compared with their wild-type littermates. The blunted M1 macrophage reaction driven by Akt1 was associated with decreased RelA/nuclear factor κB activity. Furthermore, by repression of the expression of suppressor of cytokine signaling 1 (SOCS1), microRNA 155 revealed to promote the transcription of M1 signature genes in macrophages from Akt1(-/-) mice. Accordingly, blocking of microRNA 155 in macrophages from Akt1(-/-)mice or knockdown of SOCS1 in cells from wild-type mice disabled or enabled, respectively, an M1 macrophage shift and antibacterial response. These results thus establish an Akt1-mediated, microRNA-involved circuit that regulates pathogen-driven macrophage polarization and, subsequently, the host response to infection.